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ABSTRAK
3HQHOLWLDQEHUWXMXDQXQWXNPHQJRSWLPDVLIRUPXODSDVWDEHEDVJOXWHQEHUEDKDQGDVDUpureeXELMDODUXQJXGDQWHSXQJ
NDFDQJ KLMDX$SOLNDVLmixture design GDODP RSWLPDVL IRUPXOD GDSDW PHQJKDVLONDQ IRUPXOD \DQJ RSWLPDO GHQJDQ
NDUDNWHULVWLNSURGXNVHVXDLGHQJDQ\DQJGLLQJLQNDQ+DVLOSHQHOLWLDQPHQXQMXNNDQEDKZDNRPSRVLVLRSWLPDOpuree 
XEL MDODUXQJXGHQJDQ WHSXQJNDFDQJKLMDXGDODPIRUPXODDGDODKpureeXEL MDODUXQJXGDQWHSXQJ
NDFDQJ KLMDX 3DGD NRPSRVLVL WHUVHEXW GLKDVLONDQ SDVWD XEL MDODU XQJX GHQJDQ NDUDNWHULVWLN \DLWX NHNHQ\DODQ 
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PLNURVNRSLNSDVWDXEL MDODUXQJXPDWDQJGHQJDQ UDVLRpuree XEL MDODUXQJXGHQJDQ IRUPXODGLEDZDKVXGDK
PHQXQMXNNDQDGDQ\DVWUXNWXU\DQJNRPSDN
Kata kunci3DVWDXELMDODUXQJXSDQJDQEHEDVJOXWHQRSWLPDVLIRUPXOD
ABSTRACT
7KHDLPRIWKLVVWXG\ZDVWRRSWLPL]HJOXWHQIUHHSDVWDIRUPXODPDGHIURPSXUSOHVZHHWSRWDWRSXUHHDQGPXQJEHDQ
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7KHUHVXOWVVKRZHGWKDWWKHRSWLPDOIRUPXODZDVPL[WXUHRISXUSOHVZHHWSRWDWRSXUHHDQGPXQJEHDQ
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PENDAHULUAN
8ELMDODUXQJXPHUXSDNDQVDODKVDWXVXPEHUNDUERKLGUDW
ORNDO GL ,QGRQHVLD \DQJ MXJD PHPLOLNL QLODL IXQJVLRQDO
\DQJ EDLN NDUHQD NDQGXQJDQ DQWRVLDQLQQ\D UHODWLI WLQJJL
.DQGXQJDQ UDWDUDWD DQWRVLDQLQ YDULHWDV D\DPXUD]DNL GL
dalam pureeXELMDODUXQJX\DQJGLNXNXVODOXGLNXSDVVHEHVDU
 PJ/ GHQJDQ LQWHQVLWDV ZDUQD XQJX \DQJ SDOLQJ
GRPLQDQ GDQ NDSDVLWDV DQWLRNVLGDQ VHEHVDU  SSP
$$(<DVQLGNN
3HQJHPEDQJDQ ODQMXW SURGXN XEL MDODU VHEDJDL
DOWHUQDWLISDQJDQSRNRNPDVLKGLWHOLWL3URGXNSDVWDEHUEDKDQ
dasar puree XEL MDODU XQJX PHUXSDNDQ VDWX DOWHUQDWLI \DQJ
memungkinkan. Pengolahan puree ubi jalar ungu menjadi 
SURGXN SDVWD GDSDW GLSLOLK NDUHQD WHNQRORJL GDQ SHUDODWDQ
\DQJ GLSHUJXQDNDQ FXNXS VHGHUKDQD GDQ GLKDUDSNDQ GDSDW
OHELKPXGDKGLWHUDSNDQGLPDV\DUDNDW7DKDSDQSURVHV\DQJ
FXNXS VHGHUKDQD GLKDUDSNDQ PDVLK GDSDW PHPSHUWDKDQNDQ
QLODL IXQJVLRQDO XEL MDODU XQJX \DLWX PHPLOLNL NDQGXQJDQ
DQWRVLDQLQGDQNDSDVLWDVDQWLRNVLGDQ\DQJEDLN
.HQGDOD SDGD SHQJRODKDQ SURGXN SDVWD GHQJDQ puree 
XELMDODUXQJXDGDODKWLGDNPHPLOLNLNDQGXQJDQJOXWHQ\DLWX
SURWHLQ\DQJEHUVLIDW NKDV\DQJ WHUGDSDW SDGD WHSXQJ WHULJX
GDQ EHUIXQJVL GDODP SHPEHQWXNDQ WHNVWXU SDVWD )RUPXODVL
SDVWD EHEDV JOXWHQ VDODK VDWXQ\D GDSDW GLODNXNDQ GHQJDQ
PHQDPEDKNDQSURWHLQJXPGDQDWDXHPXOVL¿HU\DQJEHUWLQGDN
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sHEDJDLSHQJJDQWLJOXWHQ0DUWLGDQ3DJDQL3HQJRODKDQ
SDVWDXELMDODUGHQJDQNRQVHSSDVWDEHEDVJOXWHQWHODKGLWHOLWL
GLDQWDUDQ\D ROHK /LPURRQJUHXQJUDW GDQ +XDQJ  GDQ
*RSDODNULVKQDQ GNN  3DGD SHQJRODKDQ SDVWD EHEDV
JOXWHQGDULXELMDODUSDGDNHGXDSHQHOLWLDQWHUVHEXWGLNHWDKXL
DGDQ\DSHQDPEDKDQVXPEHUSURWHLQVHEDJDLVXEVWLWXVLJOXWHQ
\DQJ WLGDN GLPLOLNL ROHK XEL MDODU /LPURRQJUHXQJUDW GDQ
+XDQJPHQDPEDKNDQWHSXQJNHGHODLGDQLVRODWSURWHLQ
NHGHODL VHEDJDL VXPEHU SURWHLQ NH GDODP IRUPXOD SDVWD XEL
MDODU*RSDODNULVKQDQGNNPHPEXDWSDVWDGDULXELMDODU
GHQJDQPHQDPEDKNDQ VXPEHU SURWHLQ VHSHUWLWhey Protein 
Concetrate:3&GHIDWWHGVR\ÀRXU'6)GDQWHSXQJLNDQ
NHGDODPIRUPXODQ\D+DVLOSHQHOLWLDQWHUVHEXWPHQXQMXNNDQ
bahwa secara struktur morfologi menggunakan Scanning 
Electron Microscopy6(0SHQJJXQDDQ:3&PHQJKDVLONDQ
IRUPDVL PDWULN SURWHLQSDWL \DQJ SDOLQJ NXDW GLEDQGLQJNDQ
GHQJDQ SHQDPEDKDQ '6) GDQ WHSXQJ LNDQ 3HPEHQWXNDQ
PDWULN SURWHLQ SDWL \DQJ NXDW GLSHUOXNDQ GDODP SHPEXDWDQ
SDVWD EHEDV JOXWHQ XQWXN PHQHNDQ WHUMDGLQ\D NHKLODQJDQ
NDUHQDSHPDVDNDQ\DQJWLQJJLVHKLQJJDNHXWXKDQSURGXNVDDW
GLPDVDNGDSDWGLSHUWDKDQNDQ
.DFDQJ KLMDX PHUXSDNDQ VDODK VDWX MHQLV NDFDQJ
NDFDQJDQ \DQJ PHPLOLNL NDQGXQJDQ SURWHLQ \DQJ FXNXS
WLQJJL GDQSDWLQ\DPHQJDQGXQJ DPLORVD WLQJJL.DQGXQJDQ
DPLORVD \DQJ WLQJJL SDGD WHSXQJ NDFDQJ KLMDX GLEXWXKNDQ
GDODPSHPEHQWXNDQ WHNVWXU SDVWD NDUHQD GDSDWPHPEHQWXN
VWUXNWXU JHO \DQJ OHELK NRPSDN .DUDNWHULVWLN GDUL WHSXQJ
NDFDQJ KLMDX WHUVHEXW GDQ NRPSRVLVL RSWLPDOQ\D GL GDODP
IRUPXODGLKDUDSNDQGDSDWPHPEHQWXNDGRQDQ\DQJEDLNSDGD
SURGXNSDVWD+DOLQLEHUNDLWDQGHQJDQSHPEHQWXNDQPDWULN
SURWHLQSDWL\DQJWHUEHQWXNGLPDQDVWUXNWXUQ\DGDSDWGLOLKDW
melalui teknik Scanning Electron Microscopy6(0
'DULXUDLDQGLDWDVXQWXNPHPEXDWSDVWDEHEDVJOXWHQ
GDUL XEL MDODU XQJX GLSHUOXNDQ XSD\D IRUPXODVL 7XMXDQ
SHQHOLWLDQLQLDGDODKPHODNXNDQRSWLPDVLNRPSRVLVLpuree ubi 
MDODU XQJX GHQJDQ SHQDPEDKDQ WHSXQJ NDFDQJ KLMDX GDODP
IRUPXODSDVWDXELMDODUXQJXVHKLQJJDGLSHUROHKSURGXNSDVWD
\DQJ VHFDUD ¿VLN EDLN GDQ PHPLOLNL QLODL IXQJVLRQDO VHUWD
PHQJHWDKXLVWUXNWXUSURGXNSDVWDVHFDUDPLNURVNRSLN
METODE PENELITIAN
Tempat dan Waktu
3HQHOLWLDQGLODNXNDQSDGDEXODQ0DUHW'HVHPEHU
di Laboratorium Balai Besar Penelitian dan Pengembangan 
3DVFDSDQHQ3HUWDQLDQ.HPHQWHULDQ3HUWDQLDQGDQ6($)$67
&HQWHU,3%
Bahan dan Alat
%DKDQ EDNX \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ DGDODK
XELMDODUXQJX\DQJGLSHUROHKGDUL%DODL3HQHOLWLDQ.DFDQJ
.DFDQJDQGDQ8PEL8PELDQ %$/,7.$%,0DODQJ-DZD
7LPXU.DFDQJKLMDXGDQWHSXQJWDSLRND\DQJGLSHUROHKGDUL
SDVDU%RJRU%DKDQNLPLD\DQJGLJXQDNDQGDODPSHQHOLWLDQ
GLDQWDUDQ\D.&O1DDVHWDWDVDPWDUWDUDW'33+GDQHWDQRO
$ODWDODW \DQJ GLJXQDNDQ XQWXN SURVHV SHQJRODKDQ
SDVWD GLDQWDUDQ\D food processor HNVWUXGHU SHQJXNXV GDQ
SHQJHULQJ WLSH UDN$ODWDODW \DQJ GLJXQDNDQ XQWXN DQDOLVD
GLDQWDUDQ\D VSHNWURIRWRPHWHU 89  Spectrophotometer 
A KRUSS Optronic Germany), shaker, timbangan analitik, 
WH[WXUHDQDO\]HU7H[WXUH3UR&7%URRN¿HOG, chromameter 
&50LQROWDScanning Electron Microscopy6(0GDQ
DODWDODWJHODVODLQQ\D
Metode
3HQHOLWLDQ \DQJ GLODNXNDQ PHOLSXWL RSWLPDVL IRUPXOD
SDGD SHQJRODKDQ SDVWD XEL MDODU XQJX GDQ DQDOLVLV VWUXNWXU
PLNURVNRSLNSURGXN
Optimasi Formula pada Proses Pembuatan Pasta
2SWLPDVL IRUPXOD GLODNXNDQ EHUGDVDUNDQ mixture 
D-optimal design GHQJDQ PHQJJXQDNDQ EDQWXDQ SHUDQJNDW
lunak Design Expert ';  7DKDSDQ RSWLPDVL PHOLSXWL
SHUFREDDQ SHQGDKXOXDQ UDQFDQJDQ IRUPXOD GDQ DQDOLVLV
UHVSRQ RSWLPDVL GDQ YHUL¿NDVL 3HUFREDDQ SHQGDKXOXDQ
GLODNXNDQ XQWXN PHQHWDSNDQ EDWDV DWDV GDQ EDWDV EDZDK
SRUVL puree XEL MDODU XQJX \DQJ DNDQ GLinput ke dalam 
SURJUDP 3HQHQWXDQ EDWDV DWDV GDQ EDZDK GLGDVDUNDQ SDGD
jumlah maksimal dan minimal puree ubi jalar ungu dalam 
IRUPXOD\DQJPDVLKGDSDWPHQJKDVLONDQSURGXNSDVWD\DQJ
EDLN EHUGDVDUNDQ UHVSRQ NHNHQ\DODQ PP cohesiveness, 
NHKLODQJDQNDUHQDSHPDVDNDQ..3GDQZDUQDoHue). 
+DVLO input batas atas dan bawah tersebut menghasilkan 
rancangan formula. Selain dilakukan input batas atas dan 
bawah puree XEL MDODU XQJX GLODNXNDQ SXOD input UHVSRQ
\DQJDNDQGLDQDOLVLV5HVSRQ\DQJGLinputNHGDODPSURJUDP
PHOLSXWL NHNHQ\DODQ cohesiveness, warna, kehilangan 
NDUHQDSHPDVDNDQ ..3 DNWLYLWDVDQWLRNVLGDQ DQWRVLDQLQ
5HVSRQUHVSRQ WHUVHEXW GLSLOLK NDUHQD GLQLODL EDKZD DNDQ
EHUXEDKGHQJDQDGDQ\DSHUEHGDDQNRPSRVLVLpuree ubi jalar 
XQJX GHQJDQ WHSXQJ NDFDQJ KLMDX GL GDODP IRUPXOD 3DGD
WDKDS RSWLPDVL DNDQ GLSHUROHK IRUPXOD VROXVL \DQJ GLSLOLK
berdasarkan nilai desirability WHUEHVDU 6HWHODK GLSHUROHK
IRUPXOD VROXVL DWDX IRUPXOD RSWLPXP GLODQMXWNDQ GHQJDQ
PHODNXNDQYHUL¿NDVL$SOLNDVL WHUVHEXW GDSDWPHQJKDVLONDQ
NRPSRVLVLRSWLPDOIRUPXOD\DQJPHQJKDVLONDQNDUDNWHULVWLN
\DQJGLLQJLQNDQ/DURVVDGNN 2013).
3URVHVSHPEXDWDQSDVWDXELMDODUXQJXGLDZDOLGHQJDQ
SHUVLDSDQ EDKDQ EDNX \DLWX PHOLSXWL SHPEXDWDQ puree ubi 
MDODU XQJX GDQ SHPEXDWDQ WHSXQJ NDFDQJ KLMDXPuree ubi 
MDODU XQJX GLSHUROHK PHODOXL WDKDSDQ \DLWX XEL MDODU XQJX
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GLVRUWDVL GLEHUVLKNDQ GLNXNXV PHQJJXQDNDQ SHQJXNXV
VHODPD  PHQLW GLGLQJLQNDQ GLNXSDV NXOLWQ\D NHPXGLDQ
dibuburkan dengan menggunakan food processor, dikemas, 
GDQ GLVLPSDQ GL GDODP freezer VDPSDL GLJXQDNDQ 7HSXQJ
NDFDQJ KLMDX GLSHUROHK GHQJDQPHQHSXQJNDQ NDFDQJ KLMDX
EHVHUWD NXOLWQ\D GHQJDQ DODW SHQHSXQJ NHPXGLDQ GLVDULQJ
PHQJJXQDNDQ VDULQJDQ  PHVK 3URVHV SHPEXDWDQ SDVWD
XEL MDODU XQJX GLODNXNDQ PHODOXL WDKDSDQ \DLWX puree ubi 
MDODU XQJX GLFDPSXU GHQJDQ WHSXQJ WDSLRND GDQ WHSXQJ
NDFDQJ KLMDX GLDGXN GLXOHQL KLQJJD WHUFDPSXU PHUDWD
$GRQDQ \DQJ VXGDK WHUFDPSXU PHUDWD NHPXGLDQ GLNXNXV
VHODPDPHQLW GLODQMXWNDQGHQJDQSHQJDGXNDQ VHODPD
menit. Adonan kemudian dicetak menggunakan ekstruder 
PHVLQPLPXOWLIXQJVL3DVWD\DQJVXGDKGLEHQWXNNHPXGLDQ
GLNHULQJNDQ GHQJDQ SHQJHULQJ WLSH UDN SDGD VXKX o&
selama 10 jam.
Analisis Struktur Mikroskopik Pasta (Gopalakrishnan 
dkk., 2011)
6WUXNWXUPLNURVNRSLNSDVWDXEL MDODUXQJX\DQJVXGDK
dimasak dilihat dengan teknik Scanning electron microscopy 
6(03DVWDXELMDODUXQJXPDWDQJGLSRWRQJVHFDUDYHUWLNDO
NHPXGLDQ GLKLODQJNDQ DLUQ\D GHQJDQ FDUD GLUHQGDP GDODP
HWDQRO     GDQ  VHFDUD EHUWDKDS
masing-masing selama 30 menit, kemudian dilanjutkan 
GHQJDQ SURVHV SHQJHULQJDQ PHQJJXQDNDQ DODW Critical 
Point Dryer 6DPSHO \DQJ VXGDK NHULQJ NHPXGLDQ GLODSLVL
GHQJDQ HPDV GDQ GLDPDWLPRUIRORJL SHUPXNDDQQ\D GHQJDQ
menggunakan alat Scanning Electron Microscopy SDGD
SHUEHVDUDQGDQNDOL
HASIL DAN PEMBAHASAN
Optimasi Formula pada Proses Pembuatan Pasta 
Percobaan Pendahuluan
3HUFREDDQ SHQGDKXOXDQ GLODNXNDQ XQWXN PHQHQWXNDQ
batas atas dan batas bawah puree XEL MDODU XQJX \DQJ
GDSDW GLIRUPXODVLNDQ NH GDODP IRUPXOD +DVLO IRUPXODVL
DZDO SHPEXDWDQ SURGXN SDVWD XEL MDODU XQJXPHQXQMXNNDQ
NDUDNWHULVWLNSURGXNVHSHUWLGLVDMLNDQSDGD7DEHO
3URGXN SDVWD GHQJDQ UDVLR puree ubi jalar ungu dan 
WHSXQJNDFDQJKLMDXPHQJKDVLONDQSURGXNSDVWD\DQJ
VDQJDW UDSXK VDDW SHPDVDNDQ GHQJDQ ZDNWX SHPDVDNDQ
\DQJ VDQJDW VLQJNDW 3DGD UDVLR puree ubi jalar ungu dan 
WHSXQJ NDFDQJ KLMDX  SDVWD XEL MDODU XQJX PDVLK
GDSDW GLSHUWDKDQNDQ EHQWXNQ\D ZDODXSXQ PHPLOLNL ZDNWX
SHPDVDNDQRSWLPDO \DQJ UHODWLI VLQJNDW+DVLO DQDOLVLV MXJD
PHQXQMXNNDQ EDKZD NHNHQ\DODQ GDQ cohesiveness SDVWD
VHPDNLQ EHVDU GHQJDQ VHPDNLQ UHQGDKQ\D UDVLR puree ubi 
MDODU XQJX GL GDODP IRUPXOD +DO LQL GLMXPSDL SXOD SDGD
SHQHOLWLDQ VHEHOXPQ\D \DQJ PHQHUDQJNDQ EDKZD WHUMDGL
NRUHODVL\DQJSRVLWLIDQWDUDQLODLNHNHQ\DODQGDQcohesiveness 
/LPURRQJUHXQJUDW GDQ +XDQJ  5DVLR NDFDQJ KLMDX
\DQJ VHPDNLQ WLQJJL GDODP IRUPXODPHQ\HEDENDQ VHPDNLQ
WLQJJLQ\DNDQGXQJDQSURWHLQGDODPIRUPXODGHQJDQGHPLNLDQ
WHUMDGL LNDWDQ\DQJVHPDNLQEDLNDQWDUDSDWLGHQJDQSURWHLQ
\DQJ PHPEHQWXN PDWULN \DQJ OHELK NRNRK GDQ NRPSDN
6HODLQWHNVWXUQLODL..3PHUXSDNDQVDODKVDWXNDUDNWHULVWLN
¿VLN SDVWD \DQJ PHQHQWXNDQ NXDOLWDV SDVWD PDVDN 1LODL
..3PHQXQMXNNDQ EDQ\DNQ\D SDGDWDQ \DQJ WHUODUXW GDODP
DLUVHODPDSHPDVDNDQ6HGLNLWQ\DMXPODKSDGDWDQ\DQJODUXW
GDODPDLUVHODPDSHPDVDNDQPHQJLQGLNDVLNDQNXDOLWDVSDVWD
\DQJ EDLN 1DPXQ GHPLNLDQ SHQHOLWLDQSHQHOLWLDQ \DQJ
VXGDK DGDPHQMHODVNDQ EDKZD QLODL..3 SDGD SDVWD EHEDV
JOXWHQDWDXUHQGDKJOXWHQFHQGHUXQJPHPLOLNLQLODL..3\DQJ
OHELKWLQJJLGLEDQGLQJNDQGHQJDQQLODL..3SDVWDGDULWHULJX
+R GDQ$WKDSRO /XFLVDQR GNN  6XVDQQD GDQ
3UDEDVDQNDU ..3 SURGXNPHQXQMXNNDQ UDVLRpuree 
XELMDODUXQJXGHQJDQWHSXQJNDFDQJKLMDXPHPEHULNDQ
QLODLWHUNHFLO\DLWX
3URGXN PHPLOLNL NLVDUDQ ZDUQD o+ \DQJ
EHUDGDSDGDNLVDUDQZDUQDPHUDKNHXQJXDQ,QWHQVLWDVZDUQD
XQJXVHPDNLQEHVDUGHQJDQVHPDNLQEHVDUQ\DUDVLRXELMDODU
XQJX GL GDODP IRUPXOD %HUGDVDUNDQ NDUDNWHULVWLN SURGXN
\DQJ GLKDVLONDQ GDUL IRUPXODVL DZDO GLWHWDSNDQ EDWDV DWDV 
7DEHO.DUDNWHULVWLNSDVWDXELMDODUXQJX
.RPSRVLVL$% .DUDNWHULVWLNSURGXN
:DNWXSHPDVDNDQRSWLPDO
PHQLW
.HNHQ\DODQPP Cohesiveness ..3 :DUQDo+XH
70:27 1 *
60:37 2 1,11±0,25 0,29±0,08 28,26±1,18  2,70±1,76
 3 1,38±0,30  17,89±2,05 26,75±3,03
 8   17,09±0,11 
Keterangan :  A :  puree ubi jalar ungu
 %  WHSXQJNDFDQJKLMDX
   SURGXNVDQJDWUDSXKVHKLQJJDKDQFXUVDDWSHPDVDNDQ
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puree XELMDODUXQJXGLGDODPIRUPXODDGDODKVHEDQ\DN
GDQEDWDVEDZDKQ\DDGDODK
Rancangan Formula dan Analisis Respon
2SWLPDVLIRUPXODGLODNXNDQGHQJDQEDQWXDQSHUDQJNDW
OXQDN';%HUGDVDUNDQEDWDV DWDV GDQEDWDV EDZDK\DQJ
WHODK GLWHQWXNDQ SDGD IRUPXODVL DZDO GLSHUROHK UDQFDQJDQ
IRUPXODEHVHUWDUHVSRQQ\DVHSHUWLGLVDMLNDQSDGD7DEHO
+DVLO SHQHOLWLDQ PHQXQMXNNDQ EDKZD VHFDUD ¿VLN
NDUDNWHULVWLNSDVWDXELMDODUXQJXOHELKEDLNGHQJDQVHPDNLQ
UHQGDKQ\D UDVLR puree ubi jalar ungu di dalam formula. 
6HEDOLNQ\D SDVWD XEL MDODU XQJX PHPLOLNL QLODL IXQJVLRQDO
\DQJVHPDNLQEDLNGHQJDQVHPDNLQWLQJJLQ\DUDVLRXELMDODU
XQJXGLGDODPIRUPXOD7DEHO
3UR¿O WHNVWXU SDVWD XEL MDODU XQJX GLQ\DWDNDQ GDODP
UHVSRQ NHNHQ\DODQ GDQ cohesiveness 3URGXN SDVWD XEL
MDODU XQJX PHPLOLNL WLQJNDW NHNHQ\DODQ GDQ cohesiveness 
\DQJ VHPDNLQ UHQGDK GHQJDQ SHQJJXQDDQ puree ubi jalar 
XQJX \DQJ VHPDNLQ WLQJJL GDODP IRUPXOD 7DEHO  \DLWX
GLWXQMXNNDQ GHQJDQ NRQVWDQWD \DQJ EHUQLODL QHJDWLI GDODP
SHUVDPDDQ SROLQRPLDO 7DEHO  6HODLQ LWX WLQJJLQ\D UDVLR
pureeXELMDODUXQJXGDODPIRUPXODMXJDPHQ\HEDENDQQLODL
..3 SURGXN \DQJ VHPDNLQ WLQJJL 1LODL ..3 SDVWD \DQJ
GLKDVLONDQEHUNLVDUDQWDUDUHQWDQJQLODL\DQJ
PHQXQMXNNDQ FXNXS WLQJJL GDQ PHQJJDPEDUNDQ OHPDKQ\D
LNDWDQ SURWHLQ SDWL \DQJ WHUEHQWXN +DO LQL GLWHPXL SXOD
SDGD SHQHOLWLDQ VHEHOXPQ\D \DQJPHQMHODVNDQ EDKZD SDGD
SURGXNSDVWDXELMDODU\DQJGLSHUND\DGHQJDQWHSXQJSURWHLQ
LNDQ VHUWD PDVLK PHQJDQGXQJ  WHSXQJ WHULJX GDODP
IRUPXODQ\D PHPLOLNL QLODL ..3 SDGD UHQWDQJ 
*RSDODNULVKQDQGNN1LODLNHNHQ\DODQcohesiveness 
GDQ..3GLSHQJDUXKLROHKNHNXDWDQPDWULNSURWHLQSDWL\DQJ
WHUEHQWXNVHODPDSURVHVSHPEXDWDQSDVWD6HODPDSHPDVDNDQ
JUDQXOD SDWL DNDQPHPEHQJNDN GDQ DNDQ FHQGHUXQJ SHFDK
VHKLQJJDVHEDJLDQDNDQ ODUXW3URWHLQ\DQJ WLGDN ODUXWDNDQ
FHQGHUXQJPHQJJXPSDOPHPEHQWXNMDULQJDQNXDW\DQJGDSDW
PHPHUDQJNDS SDWL 6HPDNLQ FHSDW WHUMDGLQ\D SHPEHQWXNDQ
MDULQJDQ SURWHLQ SHPEHQJNDNDQ SDWL DNDQ VHPDNLQ NHFLO
VHKLQJJD NRQVLVWHQVL SURGXN DNDQ VHPDNLQ EDLN GDQ SDVWD
PHQMDGL WLGDN OHQJNHW 0DUWL GDQ 3DJDQL  +DO LQL
GLSHQJDUXKLNDUHQDVHODLQPHPLOLNLNDQGXQJDQSURWHLQ\DQJ
FXNXSWLQJJLSDWLNDFDQJKLMDXPHPLOLNLNDGDUDPLORVD\DQJ
FXNXSWLQJJLSXODGHQJDQSUR¿Oviscoamylogram pastingWLSH
& \DLWX GLWDQGDL GHQJDQ DGDQ\D SXQFDN GDQ SHQLQJNDWDQ
YLVNRVLWDV\DQJNRQVWDQVHODPDSHQJDGXNDQGDQSHPDQDVDQ
VHKLQJJDFXNXSEDLNGLMDGLNDQVDODKVDWXEDKDQEDNXXQWXN
SHPEXDWDQSDVWD0DUWLGDQ3DJDQL
1DPXQGHPLNLDQUHQGDKQ\DUDVLRpuree ubi jalar ungu 
GL GDODP IRUPXOD DNDQ PHQJKDVLONDQ SURGXN GHQJDQ QLODL
IXQJVLRQDO\DQJVHPDNLQUHQGDK\DLWXDNWLYLWDVDQWLRNVLGDQ
GDQNDQGXQJDQDQWRVLDQLQ\DQJUHQGDK5HQGDKQ\DNDQGXQJDQ
DQWRVLDQLQGDODPIRUPXODMXJDPHPSHQJDUXKLZDUQDSURGXN
SDVWDPHQMDGLOHELKGRPLQDQPHUDK\DLWXPHUDKNHXDQJXDQ
9DULDVLZDUQDGDQNDQGXQJDQDQWRVLDQLQEHUNRUHODVLGHQJDQ
7DEHO3UR¿O NHNHQ\DODQcohesivenessZDUQD..3 ,&50 GDQ DQWRVLDQLQSDVWDXEL MDODU XQJXSDGD IRUPXOD\DQJGLSHUROHK
berdasarkan mixture D-optimal design
)RUPXOD
3URSRUVLNRPSRVLVLEDKDQ

5HVSRQ
Puree ubi 
jalar ungu
7HSXQJ
kacang hijau
.HNHQ\DODQ
PP
Cohesiveness :DUQD
ͼ+
KKP 

,&

Antosia-nin
PJ/
1  51,96   338,18 16,35 19,33 
2  39,52 1,06 0,33 333,56 18,75 11,68 77,73
3 60,00 37,00 0,78 0,39   10,57 
 60,00 37,00 0,13 0,33 329,5 30,39 10,21 107,62
5   2,66   17,18  
6   1,37 0,29 326,03 19,70 20,00 
7 50,00  2,52 0,33 333,19 16,36 28,52 52,10
8   1,21   27,15 13,53 56,78
9  57,00 3,58    69,56 33,62
10 60,00 37,00 0,91 0,28  28,00 12,91 
11  57,00 1,88 0,50 338,33  55,67 29,56
12  57,00    17,90  
13 50,00  1,16   15,51  
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SDUDPHWHU NURPDWLV GDQ GDSDW PHQJLQGLNDVLNDQ EDKZD
SHQJXNXUDQ ZDUQD GDSDW GLJXQDNDQ XQWXN PHPSHUNLUDNDQ
NDQGXQJDQDQWRVLDQLQ$OLJKRXUFKLGDQ0RKVHQ
$QDOLVLV UHVSRQ SURGXN SDVWD XEL MDODU XQJX
PHQJKDVLONDQ PRGHO \DQJ VLJQL¿NDQ XQWXN VHPXD UHVSRQ
\DLWXSSGDQ ODFNRI¿W\DQJWLGDNVLJQL¿NDQ
S!1LODL ODFNRI¿W \DQJ WLGDN VLJQL¿NDQDGDODK V\DUDW
XQWXN PRGHO \DQJ EDLN NDUHQD PHQXQMXNNDQ DGDQ\D
NHVHVXDLDQ GDWD UHVSRQ GHQJDQ PRGHO Predicted 52 dan 
adjusted52PHQXQMXNNDQGDWDGDWD\DQJGLSUHGLNVLGDQGDWD
GDWDDNWXDOXQWXNVHWLDSUHVSRQ+DVLODQDOLVLVPHQXQMXNNDQ
bahwa selisih nilai predicted52 dengan adjusted52 kurang 
GDUL  XQWXN VHPXD UHVSRQ KDO LQL EHUDUWL EDKZD QLODL
predicted 52 PHQGXNXQJ DGMXVWHG 52. Adequate precision 
PHQXQMXNNDQ EHVDUQ\D VLQ\DO WHUKDGDS noise ratio. Semua 
UHVSRQ PHQXQMXNNDQ QLODL adequate precision lebih besar 
GDUL  KDO WHUVHEXW PHQJLQGLNDVLNDQ VLQ\DO \DQJPHPDGDL
VHKLQJJDPRGHOGDSDWGLJXQDNDQVHEDJDLdesign space.
Optimasi 
2SWLPDVL GLODNXNDQ XQWXN PHPSHUROHK VDWX IRUPXOD
GLPDQD PHPLOLNL NRPSRVLVL puree ubi jalar ungu dengan 
WHSXQJ NDFDQJ KLMDX \DQJ WHSDW VHKLQJJD GLSHUROHK SURGXN
\DQJGLLQJLQNDQGDQPHPLOLNLUHVSRQRSWLPDO'DODPSURVHV
RSWLPDVLGLODNXNDQSHPERERWDQXQWXNVHWLDSNRPSRQHQGDQ
UHVSRQ3HPERERWDQGLODNXNDQEHUGDVDUNDQNHSHQWLQJDQQ\D
SDGD SURGXN \DQJ GLKDVLONDQ GDODP KDO LQL SURGXN SDVWD
XEL MDODU XQJX \DQJ NDUDNWHULVWLNQ\D EDLN VHFDUD ¿VLN GDQ
PHPLOLNL QLODL IXQJVLRQDO EDJL NHVHKDWDQ \DLWX GLWDQGDL
GHQJDQNDQGXQJDQDQWRVLDQLQGDQDNWLYLWDVDQWLRNVLGDQ\DQJ
WLQJJL7DEHO
7DEHO.ULWHULDRSWLPDVLIRUPXODSDVWDXELMDODUXQJX
.RPSRQHQGDQUHVSRQ Kriteria
Goal Batas 
bawah
Batas 
atas
Importance
Komponen
3XUHHXELMDODUXQJX in range  60
7HSXQJNDFDQJKLMDX in range 37 57
Respon
.HNHQ\DODQPP Maximize  0,13  ++++
Cohesieness Maximize  0,28  0,50 +++++
:DUQDͼ+ In range   +++
..3 Minimize  15,51  30,39 +++++
$NWLYLWDVDQWLRNVLGDQ Minimize  10,21  69,56 +++++
$QWRVLDQLQPJ/ Maximize  29,56 107,62 +++++
.HNHQ\DODQ cohesiveness, dan antosianin ditargetkan 
menghasilkan goal maximize.HNHQ\DODQGDQcohesiveness 
PHUXSDNDQ SDUDPHWHU NDUDNWHULVWLN ¿VLN SDVWD \DQJ
PHQHQWXNDQWHNVWXUGLPDQDQLODLNHNHQ\DODQGDQcohesiveness 
\DQJVHPDNLQWLQJJLPHQXQMXNNDQNDUDNWHULVWLNWHNVWXUSDVWD
\DQJVHPDNLQEDLN6HGDQJNDQDQWRVLDQLQPHUXSDNDQSLJPHQ
DODPL\DQJWHUNDQGXQJGLGDODPpureeXELMDODUXQJX\DQJMXJD
berfungsi sebagai antioksidan. Semakin tinggi kandungan 
DQWRVLDQLQGDODPSURGXNPHUXSDNDQLQGLNDVLQLODLIXQJVLRQDO
SURGXN \DQJ VHPDNLQ EDLN :DUQD ..3 GDQ NDSDVLWDV
antioksidan ditargetkan menghasilkan goal minimize:DUQD
PHQJLQGLNDVLNDQNDQGXQJDQDQWRVLDQLQGDODPSURGXNSDVWD
\DQJGLKDVLONDQGDQGLQ\DWDNDQGDODPQLODLHueo+:DUQD
MXJD PHPSHQJDUXKL YLVXDOLVDVL SURGXN \DQJ GLKDVLONDQ
7DUJHWXQWXNUHVSRQZDUQDDGDODKin rangeNDUHQDGLDQJJDS
7DEHO+DVLODQDOLVLVUHVSRQRSWLPDVLIRUPXODSDVWDXELMDODUXQJX
5HVSRQ Model
p-value
52 Adj.52
Pred.
52
Adeq.
Precision 3HUVDPDDQSROLQRPLDOModel Lack of
Fit
.HNHQ\DODQ Linier 
Sig
0,0518
Not sig
0,5383   6,595 -0.032831A+0.073223B
Cohesiveness Linier 0,0016
Sig
0,5970
Not sig
0,6122 0,5769   
[$[-3B
:DUQD Linier 0,0015
Sig

Not sig
0,6166 0,5817   +3,158A+3,723B
KKP Linier 0,0003
Sig
0,1021
Not sig
0,7066 0,6800 0,5936  +0,52679A-0,13723B
Aktivitas
Antioksidan
Linier 
Sig
0,0730
Not sig
0,7760 0,7560  11,363 -0,839A+1,558B
Antosianin Kubik 
Sig
0,0602
Not sig
0,9773 0,9697  26,385 38,39A-33,95B-0,072AB-
$%$%
.HWHUDQJDQ$ puree XELMDODUXQJX% WHSXQJNDFDQJKLMDX  
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ZDUQD \DQJ GLKDVLONDQ GDODP NLVDUDQ ZDUQD XQJX KLQJJD
PHUDK NHXQJXDQ PDVLK GDSDW GLWHULPD ROHK NRQVXPHQ
..3 PHQXQMXNNDQ NHNRPSDNDQ SURGXN \DQJ GLKDVLONDQ
1LODL ..3 DNDQ VHPDNLQ EHVDU GHQJDQ VHPDNLQ WLQJJLQ\D
WLQJNDW NHKLODQJDQ SDGDWDQ DNLEDW ODUXW GDODP DLU VHODPD
SURVHVSHPDVDNDQ\DQJGLWDQGDLGHQJDQVHPDNLQNHUXKQ\D
air. Untuk itu, goal\DQJGLLQJLQNDQXQWXNQLODL..3GDODP
RSWLPDVL DGDODKminimize$NWLYLWDV DQWLRNVLGDQ GLQ\DWDNDQ
GHQJDQ ,&50 6HPDNLQ NHFLO QLODL ,&50 mengindikasikan 
DNWLYLWDV DQWLRNVLGDQ \DQJ VHPDNLQ WLQJJL VHKLQJJD goal 
\DQJ GLLQJLQNDQ DGDODKminimize. +DVLO RSWLPDVL GLSHUROHK
VDWX IRUPXOD VROXVL GHQJDQ NRPSRVLVLpuree ubi jalar ungu 
 GDQ WHSXQJ NDFDQJ KLMDX  GHQJDQ QLODL
desirability  *DPEDU  'HQJDQ QLODL desirability 
WHUVHEXWIRUPXODGDSDWPHQJKDVLONDQSURGXN\DQJPHPLOLNL
NDUDNWHULVWLNVHVXDLWDUJHWRSWLPDVLVHEHVDU
7DEHO 3UHGLNVL GDQ KDVLO YHUL¿NDVL QLODL UHVSRQ IRUPXOD
RSWLPXPKDVLORSWLPDVL
5HVSRQ Prediksi 1LODL
aktual
&RQ¿GHQW
interval

Prediction 
interval
.HNHQ\DODQPP  2,30  2,29 1,71-2,90 
&RKHVLYHQHVV   0,38  
:DUQD+ 335,59  332,89-338,29 
..3   17,62  
.DSDVLWDVDQWLRNVLGDQ

  20,59  
Kandungan antosianin 
PJ/
  38,72-53,59 
Struktur Mikroskopik Pasta
$QDOLVLV SUR¿O SURGXN PHQJJXQDNDQ 6(0 GLODNXNDQ
WHUKDGDSSURGXNSDVWDXEL MDODUXQJXPDWDQJ+DVLODQDOLVLV
PHQXQMXNNDQEDKZDSDVWDGHQJDQSHQJJXQDDQpuree ubi jalar 
XQJX SDGD NLVDUDQ GL GDODP IRUPXOD SHPEHQWXNDQ
PDWULNSURWHLQSDWLPDVLKVDQJDWOHPDK*DPEDUDEFGH
3DGDJDPEDUGHQJDQSHUEHVDUDQNDOLSHUPXNDDQSDVWD
WDPSDNEHUOLSDWOLSDWEHUJHORPEDQJ WLGDNUDWDGDQ WHUOLKDW
EXWLUDQEXWLUDQJUDQXODSDWL6HGDQJNDQSDGDJDPEDUGHQJDQ
SHUEHVDUDQ  NDOL WDPSDN JUDQXOD SDWL \DQJ EHUEHQWXN
EXWLUDQ EXODW \DQJ WHUSLVDKSLVDK 3DGD SDVWD GHQJDQ
NRPSRVLVL puree XEL MDODU XQJX  JUDQXODJUDQXOD SDWL
\DQJWHUSLVDKSLVDKWDPSDNGHQJDQMHODV*DPEDUD
3DGD SDVWDPDWDQJ GHQJDQ SRUVLpuree ubi jalar ungu 
GLGDODPIRUPXODVXGDKWDPSDNWHUEHQWXNPDWULN
SURWHLQSDWL*DPEDUIJGDQK3DGDNRPSRVLVLpuree ubi 
MDODUXQJXJUDQXODSDWL\DQJWHUSLVDKVXGDKVHPDNLQ
VHGLNLW WDPSDN SDGD JDPEDU GDQ WHNVWXU SHUPXNDDQ SDVWD
WDPSDN OHELK NRPSDN :DODX GHPLNLDQ SDGD SHUEHVDUDQ
 NDOL EXWLUDQ JUDQXOD SDWL PDVLK WDPSDN DGD \DQJ
WHUSLVDK GDQ WLGDN WHUSHUDQJNDS GDODPPDWULN SURWHLQ SDWL
3DGDNRPSRVLVLpureeXELMDODUXQJXWHNVWXUSHUPXNDDQ
WDPSDN SDOLQJ NRPSDN GLEDQGLQJNDQ GHQJDQ SDVWD SDGD
UDVLR XEL MDODU ODLQQ\D *DPEDU K 3DGD JDPEDU GHQJDQ
SHUEHVDUDQ [ SHUPXNDDQ SDVWD WDPSDN SDOLQJ KDOXV
GLEDQGLQJNDQGHQJDQSDVWDSDGDSRUVLXELMDODUXQJXODLQQ\D
*UDQXODSDWL\DQJWDPSDNVHEDJDLEXWLUDQEXWLUDQEXODWWLGDN
WDPSDNNDUHQDVXGDKWHUSHUDQJNDSGLGDODPPDWULNSURWHLQ
3DGD JDPEDU GHQJDQ SHUEHVDUDQ  NDOL EXWLUDQEXWLUDQ
JUDQXOD SDWL WLGDN QDPSDN SXOD 'HQJDQ UDVLR puree ubi 
MDODU XQJX \DQJ VHPDNLQ NHFLO PDND UDVLR WHSXQJ NDFDQJ
KLMDXGDODPIRUPXOD VHPDNLQEHVDUGDQNDQGXQJDQSURWHLQ
GDODPIRUPXODDNDQVHPDNLQEHVDUSXOD3HPEHQWXNDQPDWULN
SURWHLQ SDWL PHPSHQJDUXKL NHWHUOLEDWDQ SDWL GDODP SURVHV
SHPDVDNDQ\DLWXGHQJDQPHQJXUDQJLDNVHVDLUNHGDODPSDWL
PHQJJDQJJXSHQJHPEDQJDQJUDQXODSDWLGDQPHQJDNLEDWNDQ
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*DPEDU*UD¿N desirability SDGD RSWLPDVL IRUPXODVL SDVWD XEL
jalar ungu
9HUL¿NDVL
3DGD WDKDS YHUL¿NDVL IRUPXOD RSWLPXP QLODL UHVSRQ
DNWXDOGLEDQGLQJNDQGHQJDQSUHGLNVLUHVSRQ\DQJGLKDVLONDQ
+DVLO DQDOLVLV PHQXQMXNNDQ EDKZD SUHGLNVL QLODL UHVSRQ
GHQJDQ QLODL DNWXDO PHQXQMXNNDQ KDVLO \DQJ EHUGHNDWDQ
QLODLQ\D1LODLDNWXDO\DQJGLSHUROHKXQWXNUHVSRQNHNHQ\DODQ
EHUDGDSDGDUHQWDQJFRQ¿GHQWLQWHUYDO\DLWXVHEHVDUPP
1LODL DNWXDO UHVSRQ cohesiveness DGDODK  GDQ NDSDVLWDV
DQWLRNVLGDQ VHEHVDUEHUDGDSDGD UHQWDQJprediction 
interval$GDSXQ QLODL UHVSRQZDUQD ..3 GDQ NDQGXQJDQ
DQWRVLDQLQ PDVLQJPDVLQJ  ͼ+  GDQ 
PJ/EHUDGDSDGD UHQWDQJFRQ¿GHQW LQWHUYDO dan prediction 
interval7DEHO
 AGRITECH, Vol. 36, No. 1, Februari 2016
21
\DQJ OHELK UHVLVWHQ SDGD SHUPXNDDQ SDVWD +DO LQL MXJD
PHQ\HEDENDQ WHUMDGLQ\DSHQLQJNDWDQQLODLNHNRNRKDQ SDVWD
)LRUGDGNN
3HQHOLWLDQ VHEHOXPQ\D SDGD SDVWD XEL MDODU \DQJ
GLIRUPXODVL GDUL WHSXQJ XEL MDODU WHSXQJ WHULJX WHSXQJ
WDSLRND GDQ GLWDPEDK VXPEHU SURWHLQ GDUL WHSXQJ NHGHODL
WDQSDOHPDNGDQWHSXQJLNDQPHQXQMXNNDQSUR¿OWHNVWXU\DQJ
WLGDN NRPSDN GDUL KDVLO DQDOLVLV PHQJJXQDNDQ 6(0 3DGD
SHUEHVDUDQ  NDOL JUDQXOD SDWL WDPSDN WHUOLKDW MHODV GDQ
WHUSLVDKSLVDK GLPDQD SHPLVDKDQ JUDQXOD VHUWD EDQ\DNQ\D
JUDQXOD\DQJWHUOLKDWSDGDJDPEDUWDPSDNVHPDNLQMHODVGDQ
EDQ\DNSDGDSURGXNGHQJDQNRQVHQWUDVLVXPEHUSURWHLQ\DQJ
VHPDNLQNHFLO*RSDODNULVKQDQGNN
.HNRNRKDQ SDVWD WHUVHEXW GDSDW WHUOLKDW GDUL QLODL
NHNHQ\DODQ cohesiveness GDQ ..3 +DVLO DQDOLVLV
PHQXQMXNNDQ EDKZD QLODL NHNHQ\DODQ GDQ cohesiveness 
VHPDNLQUHQGDKGDQQLODL..3\DQJVHPDNLQWLQJJLGHQJDQ
VHPDNLQWLQJJLQ\DNRPSRVLVLpuree ubi jalar ungu di dalam 
formula.
DQWRVLDQLQPJ/'DULVHJLPLNURVNRSLNSDVWDXELMDODU
ungu matang dengan rasio puree ubi jalar ungu di bawah 
VXGDKPHQXQMXNNDQDGDQ\DVWUXNWXU\DQJNRPSDNSDGD
SHQDPSDNDQ WHNVWXUQ\D VHKLQJJD PHQJKDVLONDQ QLODL ..3
\DQJUHQGDK
UCAPAN TERIMA KASIH
8FDSDQ WHULPD NDVLK GLVDPSDLNDQ NHSDGD %DGDQ
Penelitian dan Pengembangan Pertanian, Kementerian 
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*DPEDU6WUXNWXU PLNURVNRSLN SDVWD XEL MDODU XQJX PDWDQJ
GHQJDQ PHQJJXQDNDQ 6(0 SDGD SHUEHVDUDQ  NDOL
GDQNDOLGHQJDQNRPSRVLVLDEF
SDVWDGHIJ
KWDQGDSDQDKSSDWL
KESIMPULAN
.RPSRVLVLRSWLPDOpureeXELMDODUXQJXGHQJDQWHSXQJ
NDFDQJ KLMDX GDODP IRUPXOD SDVWD XEL MDODU XQJX XQWXN
PHQJKDVLONDQ SURGXN GHQJDQ NDUDNWHULVWLN ¿VLN \DQJ EDLN
GDQ PHPLOLNL QLODL IXQJVLRQDO \DQJ EDLN DGDODK 
pureeXELMDODUXQJXGDQWHSXQJNDFDQJKLMDX3DGD
NRPSRVLVL WHUVHEXW GLKDVLONDQ SDVWD XEL MDODU XQJX GHQJDQ
NDUDNWHULVWLN\DLWXNHNHQ\DODQPPcohesiveness 0,38, 
..3ZDUQD ,&GDQNDQGXQJDQ
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